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In this paper, the mechanism of stress concentration due to defects in honeycomb sandwich structure is studied
by using finite element method. It is found that the stress concentrantion can be expressed as a function of Ectc=Eptp,
where tc and tp are the thickness of core and plate, respectively, and Ec and Ep are the Young’s modulus of core and
plate, respectively. Also, it is found that the stress concentrantion can be evaluated by an approximation of an elliptical
inclusion. The validly of this technique is verified through comparison of the evaluation values with the numerical results
obtained by FEM.
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Fig. 1 Defects consisting of missing cell walls
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Fig. 2 Honeycomb Sandwich Structure
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Fig. 3 Determination of σ∞y and σyjA in the numerical analysis
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Fig. 4 Effect of Es and t on KP




























Fig. 5 Effect of Ep and Ec on KP
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Fig. 6 Effect of tp and tc on KP
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Fig. 8 Infinite plate with an elliptical inclusion
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Fig. 7 Effect of Ep, Ec, tp and tc on KP
??????????????? 8? x;y????????? z = x+ iy?????z???????? ζ ???
z = ω(ζ ) = cζ +d=ζ = c(ζ +m=ζ ) (7)
c = (a+b)=2; d = (a b)=2; m = d=c (8)
??????????????? 1???????????????
σy = Re

2φ I(ζ )+ zφ II(ζ )ψ I(ζ ) (9)
????
6
ψ(ζ ) = η(ζ ) ω(1=ζ )φ I(ζ ) (10)
???:::I ? :::II ? z???? 1?? 2??????????
?????? φ(ζ )?η(ζ )???????????
8><>:
φ(ζ ) = H1ζ +X1=ζ
η(ζ ) = H2ζ +X2=ζ
(11)
8>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>><>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>:
H1 =
σ∞y
4
c
H2 =

σ∞y
4
m+
σ∞y
2

c
X1 =
α  β
β  1 H2 
m(α +1)
β  1 
(α  β )L0  (α  1)H1L1+L2

X2 = (α +1)L0+
(m2 1)(α +2β  1)H1
L1+L2
L0 =
m(α  1)(H2L1 H2L2)
(β  1)(L21 L22)
L1 = (β +1)+ α
2 β 2
β  1 m
2
L2 = (α  β )(m2 1)
(12)
8>>>><>>>>:
α =
E1 E2
E1+E2
β = E1(1 ν2) E2(1 ν1)
2(E1+E2)
(13)
?????????????????????????????????????????????????
????????????? a?b???????????????????????????????????
?? b?
b = h
2
+
1
2
 (l sinθ) = 0:75h (14)
??????????? a??????????????????????????????????????
??????????????????????????????????????????????????
?????
KP(n) =
(n+1)p
(n+1)2  (n+0:3)2 (15)
7
???????? (7)?????????????????????????????????????????
a??????????????? 9????????????? b???? a???????????????
?????? σ∞y ????????????? y????????????????????????? (14)?
??????b = 0:75h?????????????????? 9????? n = 2????????? A???
??????? (15)????????????????? a?? A???????????????????a
???? n????
a = (n+0:2)l cosθ (16)
?????
? (16)?? (14)??????? a?b??????????????????????????????????
?????????????????????? 10??n = 1; 2; 3; 4; 5??????????????????
???????? KP ??? FEM???????????????????????????????????
????????????????????
?????????????????? Ec?????????? tc????????? Ep?????? tp??
???????????? n????? (9)??????????????????????????????
σy ??????????? Kp ????????????????????????? 0.3????? FEM??
l = h = 10mm, θ = 30 ????????????????????????????????????????
????????????????????
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Fig. 9 Determination of major axis? a?in this study
8










































































































Fig. 10 Approximation by an elliptical inclusion for: (a) n=1 ; (b) n=2 ; (c) n=3 ; (d) n=4 ; (e) n=5
5. ? ?
(1) ????????????????????????? KP?????????????????????
?????????????????? Ectc=Eptp ?????????
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(2) ????????????????????????? KP?????????????????????
?????????????????????? b? b = 0:75h???????
? ?
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